Summary: Centrifuge is a user-friendly system with which to simultaneously access Arabidopsis gene annotations and intra-and inter-organism sequence comparison data. The tool allows rapid retrieval of user-selected data for each annotated 
Introduction
Genomic sequencing of the key model plant Arabidopsis thaliana yielded results of particularly high quality (The Arabidopsis Genome Initiative, 2000 http://mips.gsf.de/proj/thal/db/). In addition to providing genome-derived data and powerful tools for data analysis, TAIR, the largest community resource, also offers links to genetic resources such as ecotype collections and pools of knock-out mutants etc. A current problem is that, despite the fact that annotations of the A. thaliana sequence are frequently updated, annotations for many genes, particularly those unique to plants, are still of poor quality (Gutiérrez et al., 2004) and will evolve greatly in the future. Centrifuge is complementary to current tools for the scrutiny of genome annotation at TAIR but has the advantage of having a single entry page that can accommodate tailored requests for data. This simple tool is highly flexible, allowing the analysis of individual genes, lists of genes from gene expression studies or genomic regions. The fast analysis of gene lists from microarray studies is greatly facilitated with Centrifuge.
System overview.
Centrifuge is the web interface of a pre-assembled Arabidopsis database which is automatically compiled from the sources listed in Lastly, information on whole genome-level transcription (Yamada et al., 2003) was included.
The datasets referenced in Table 1 are automatically retrieved by FTP (File Transfer Protocol) on a server of the SIB (Swiss Institute of Bioinformatics). We wrote custom
Perl scripts to automatically extract and assemble information relevant to Arabidopsis from this source into five files corresponding to the five Arabidopsis chromosomes.
These files are indexed for rapid data retrieval. The resulting database that underlies
Centrifuge is formatted in a SWISS-PROT-like format where each line is flagged with a four or five-letter code and each record begins with the AGI code and ends with a '----' terminator. Our Arabidopsis database itself (compiled as shown in Table   1 ) is updated a minimun of three times per year to keep pace with improved annotation at each of the different component rescources (UNIPROT, InterPro etc.).
A second series of custom Perl scripts were used to allow a rapid search of gene annotations and predicted protein characteristics from the database. The user can retrieve all or part of this information for single genes, list of genes or contigs. These
Perl scripts take into account the user's choices to parse the database via the index and display the output information on one page, either in an html format or in a tabdelimited text file. Simple word searches are an additonal feature of the tool. Again, Perl was chosen as a query language for its text-processing capabilities. This allows the retrieval of selected words from all fields of individual gene records in Centrifuge.
This feature has a low selectivity that we consider advantageous. Figure 1A shows the homepage into which we have added the single gene At1g55020 that encodes a lipoxygenase.
On the input (home) page we selected several display options. The upper part of the output page for this example is shown in Figure 1B Table S2 in Reymond et al. 2004 to reveal that a large proportion (nearly 30%) of insect-inducible genes are predicted to encode proteins that enter either the secretory pathway (20%) or the chloroplast compartment (15%). Furthermore, 44% of insect-inducible genes in the same dataset have related sequences in humans.
In summary, the main advantages of Centrifuge are its one page entry format, its rapidity, and its flexibility all of which greatly facilitate the simultaneous analysis of multiple genes. The scrutiny of long gene lists is accelerated with Centrifuge, allowing a higher throughput exploration of the datastream. With rapidly improving annotations, the tool will become even more powerful in the near future.
